Cash flow from operations can be considered an important indicator of the quality of income of a company. The value of cash flow data was emphasized by Ismail & Kim who found that cash-flow-based accounting betas have significant incremental explanatory power over earnings-based betas in explaining the variability in market risk. In this article similar research is reported which was conducted on a sample of companies extracted from the Industrial Section of the Johannesburg Stock Exchange and using the methodology proposed by Ismail & Kim. A three year moving average smoothing procedure was also applied to the accounting return variables in order to reduce the effect of shortterm influences on the cash flow. Although it was not possible from the research to obtain similar statistically significant results for the South African market (partly because of the relatively small sample size), it was found that the simple linear regression model based on the smoothed cash flow beta did provide significant explanatory power of the variability in market beta.
Introduction
During periods of high inflation a closer focus on corporate cash flow management may well be warranted. The effect of inflation on financial statements can be substantial, and rising costs, an increase in invesunent in working capital and the increasing cost of replacing fixed assets are all factors that place an increasing burden on cash flow. Cash flow information tends to be masked by accounting allocations in the financial statements. In South Africa, double digit inflation coupled to substantial swings in the business cycle emphasizes the need for cash flow information and management ljiri (1980) and Drtina & Largay (1985) found that it was difficult to determine actual cash flows from published data. Prior to the disclosure of cash flow data it could thus have been difficult for investors to accurately identify the relevant cash flow effects from published accounting data. In an attempt to determine the value of estimated cash flow data, Ismail & Kim (1989) found that cash flow-based accounting betas contained significant incremental explanatory power over earnings-based betas in describing the variability of market risk.
In South Africa no research has as yet been published on the value of cash flow data as perceived by the market participants. The purpose of the research described in this article is thus to investigate whether similar conclusions to those found by Ismail & Kim (1989) could be drawn in the South African context.
In the next section the related research is reviewed. while the research design is described in the third section. The results are reported next. followed by a number of concluding remarks. Bhattacharya (1986: 130) compared the expansion of the cash flow concept to that of financial mobility, thus representing the dynamic role that funds can play towards the attainment of corporate objectives. Chastain & Cianciolo (1986: 66) stated that cash is clearly superseding working capital as a measure of financial health. This view was confirmed by Kochanek & Norgaard (1987: 27-31) . Beaver & Manegold (1975: 231-284 ) conducted research to determine the association between market-detennined and accounting-determined measures of systematic risk, concluding that a statistically significant association did exist between market and accounting betas. Bowman (1979: 617-629 ) developed a theoretical basis for the relationship between a firm's leverage and accounting beta, and systematic risk, and also concluded that systematic risk is not a function of earnings variability, growth, size or dividend policy. Although at variance with empirical tests (Beaver, Kettler & Scholes, 1970) , Bowman pointed out that such results might indicate that the variable being tested is a surrogate for another variable (such as an accounting beta). Baran, Lakonishok & Ofer (1980: 22-35) and Beaver et al. (1970: 654-681) reached essentially similar conclusions. Dhaliwal (1986: 656) calculated accounting betas on a before tax and interest basis, and then adjusted for taxes and financial leverage. Ismail & Kim (1989: 125-136 ) investigated whether cash flow-based measures of risk have an incremental ability to explain cross-sectional variation in market betas beyond that provided by earnings-based measures. The research was conducted primarily on the basis of a multiple regression model with market beta as the dependent variable, and accounting betas as the independent variables. This follows on earlier work in this regard by Beaver & Manegold (1975) , Bowman (1979) , Baran, et al. (1980) and Beaver, et al. (1970) . They concluded from this study that the addition of funds or cash flow-based risk measures significantly improved the explanatory power of regression models which use an accrual-based risk measure. They also found that the earnings beta does not possess incremental explanatory power beyond that provided by either funds or cash flow betas. This is at variance with the findings of Gombola & Ketz (1983: 105-114 ), Bowen, Burgstahler & Daley (1986: 713-725) and Wilson (1986: 165-203) .
Review of related research
In South Africa, Retief, Hamman & Affleck-Graves (1984) investigated the relationship between accounting determined betas and market risk. No specific cash flow issues were addressed, and the study concluded that pure accounting betas did not appear to be the sole determinants of risk in the South African context.
Research design
Sampling procedure For the purpose of this study, the population was defined as listed companies in the Industrial Section of the JSE, with complete and uninterrupted financial data available on the data base of the University of Stellenbosch Business School, with no change to financial year-ends during this period. In order to calculate accounting betas, a fairly long time series of accounting data is required for each company selected for this study. In addition, it is required that all the companies selected have the same financial year-end. Since June is the most popular year-end for industrial companies, the sample is limited to June year-end companies.
The optimal period for investigation was found to stretch from 1973 to 1987, yielding a total of 53 companies. By extending the period for a further year, five companies were lost, and a further seven companies were lost if the period were to be extended to 1989. Data availability did not allow for periods prior to 1973. No advantage in terms of data points could be obtained by starting a year or two later and extending the period into the 1990s. The list of companies selected is shown as Appendix A.
In order to extend the number of data points per company, it was decided to also include 1988 in the data set. Of the five companies that were no longer listed as June year-end companies, two (namely Montays Ltd. and Welfit Oddy Holdings Ltd.) 
Research methodology
The research approach adopted closely follows that of Ismail & Kim (1989) and is structured on the basis of single and multiple regression analysis models, with market beta as the dependent variable and the various accounting betas (as calculated) as the independent variables. The thrust of the research is firstly to test the explanatory power of the cash flow-based betas in terms of the variability of the market beta (and thus market risk), and secondly to determine the incremental explanatory power in this regard of the earnings, funds flow and cash flow risk measures relative to each other.
The market beta is determined from the application of the familiar market model, whilst accounting return variables for the calculation of the accounting betas are calculated from the data base in terms of the following definitions: Earnings: Income available to common equity. Funds flow 1: Income available to common equity plus depreciation.
Funds flow 2:
Income available to common equity plus depreciation and deferred taxes. Cash flow: Cash flows generated from continuing operations, with cash flows defined as income available to common equity plus depreciation, deferred taxes and the change in non-cash working capital. In order to take the orders of magnitude of the accounting numbers for the different companies in the sample into account, they should be deflated by some quantity of the same magnitude. Dhaliwal (1986) used total assets of the firm as the deflator of the accounting variables. Christie (1987: 233) concluded from research on cross-sectional analysis in accounting research that the correct deflator for returns studies is the market value of ordinary share capital at the beginning of the period, as the use of any other deflator generated a correlated omitted variable problem. For this reason all the accounting variables as defined above were deflated by dividing them by the beginning of the period market value of common equity.
The accounting betas which are to be used in the regression models are estimated using a time series regression process. The effect of non-stationarity of the beta coef • ficients is addressed in this research by the application of Vasicek's (1973) Bayesian adjustment technique to the initial estimates of both market beta and accounting betas, at the individual company level. Bradfield (1989) has confirmed the validity of the CAPM or market model for the JSE through empirical testing. The market model can be stated as follows: (1) where:
Market beta
Ri,i = return on security i in period t; cxi = intercept; ~ i = market beta for security i; R.n,1 = return on the market portfolio; and Ei, 1 = residual return on security i in period L The market beta was estimated for the sample companies using this model, using monthly observations during the period 1973 to 1988. The JSE Actuaries Industrial Index and its associated dividend yield was used as a market proxy. In determining the price relative return on a security, capital structure changes were talcen into account using the equivalent dividends method as described by De Villiers (1988) and extended by Gevers (1989) .
Markel betas for the companies Press Supplies Holdings Ltd., Towles, Edgar Jacobs Ltd. and The Union Cold Storage of South Africa Ltd. as calculated, were not significantly different from zero at the 5% level and were thus removed from the sample, reducing the sample size by 3 to 50.
Accounting return variables
The four return variables (as defined above) were termed EARN, FFWWl, FFLOW2 and CHFWW respectively, and calculated as follows: (The share prices used were the closing prices on the last day that the share traded, closest to the end of June, for 1973 June, for to 1988 This method of calculating cash flow variables corresponds with the indirect method for calculating cash flow as described by Drtina & Largay (1985: 315) .
Accounting betas
The accounting return variables were used to estimate accounting betas, using the following time series regression: ri,I = ai + bl m,I + ei,I
where:
ri,1 = accounting return for commany i in period t; a; = intercept for company i; bi = accounting beta for company i; (6) rm,1 = market index for accounting returns, computed as the simple average of the sample accounting returns r;,1 in period t; C;,i = residual return on company i in period L With the calculation of rm,1 as a market index proxy, it was noted that large variations occurred between calculated company values in a given time period. This significantly affected the average, which was further exacerbated by the relatively small sample size. In the light of this, it was decided to use the median accounting return, rather than the simple average as used by Ismail & Kim (1989) .
In an effort to smooth the effect of short term variations in the accounting variables that could influence and mask actual cash flow (such as short term investment), further return variables were calculated as the three year moving average of the defined variables. Although effectively condensing the time period, this does provide the required smoothing effect Accounting variables determined thus were identified as EARNM3, FFWWl M3, FFWW2M3 and CHFWWM3 respectively, and accounting betas calculated from these variables were termed BEM3, BFF1M3, BFF2M3 and BCHFM3. Where these accounting betas were not significant at the 5% level, the original (unsmoothed) accounting betas were included in the data vector. Although this approach may be criticized on the grounds that not all betas in the data vector have a similar base, this is offset by the increase in the number of data points (and thus of information) and the improvement of the data vector. For the calculation of the smoothed accounting betas, the market index, rm,11 was represented by the unsmoothed median values of the relevant accounting variables.
The following accounting return variables are used in the calculation of accounting betas as shown: Accounting return variable Accounting beta
Market beta is indicated as variable MB. Resultant accounting betas as well as the calculated market betas are available upon request from the authors.
Relationship investigated
The relationship between the market beta and the accounting betas was evaluated using the following multiple regression equation: (7) where: MBi = market beta for company i;
Xii, XZ = accounting betas for company i. for the relevant model denoted in Table 5 ; ~ = regression coefficients, i = 0, 1 and 2;
= error term, which is assumed to be normally distributed with a mean of :r.ero and a constant variance. If the model estimated by Equation 7 is significant, it implies that the accounting betas are useful in describing the variability of the market beras. If either Pi or ~ is significantly different from zero, it implies that its associated accounting bel8 has incremental explanatory power. This model would be applicable to regression models 5 to 9A, as defined in Table 5 . For regression models 1 to 4A (single regression) the equation reduces to the following: (8) where all variables are as defined before.
Initial analysis yielded disappointing results. It was obsezved that accounting beta values for the company Putco Lid. (although statistically significant) were orders of magnitude higher than the corresponding values for other companies. Investigation revealed that this company consistently had very high depreciation expenses (relative to earnings) for the sample period. Being a transport company, a high proportion of the assets were subject to depreciation. and the bus fleet operated by the company was fully depreciated monthly over a ten-year period, with 51 % of the value depreciated over the initial four years. This profoundly affected the accounting variables and thus the accounting betas, when compared to other companies in the sample. In order to avoid the effect of this anomaly, it was decided to remove this company from the sample, in order to obtain more meaningful results. The sample size was thus reduced to 49 companies.
The effect of non-stationarity of the beta coefficients have led to beta estimation errors in earlier studies. In order to overcome this problem, Vasicek's (1973) Bayesian adjustment technique was applied to the initial estimates of both market bel8 and accounting betas at the individual company level. Vasicek (1973) suggested that, in the absence of other prior information. an appropriate choice of the prior density function of beta may be the cross-sectional distribution of the bel8 population from which the sample is drawn -in this case clearly the stocks traded on the JSE in the Industrial Section. As the parameters as stated are not known for the JSE, the Bayesian adjustment procedure was based on parameters assumed to be b' equal to 1 and s' b equal to 0.5 respectively. Vasicek (1973 Vasicek ( : 1237 observed that these values were appropriate parameter assumptions for the New York Stock Exchange.
The following fonnulae (Vasicek, 1973 (Vasicek, : 1236 were used in the calculation:
Si.2 (9)
Si.2 and S .-Afr. Tydskr. Bedryfsl.1993,24(3) where: 
(The posterior distribution of beta can be assumed to be approximately normal, with mean b" and variance s" b 2 , for regression sample point numbers greater than 20. Here, with 49 companies in the sample, this condition is clearly fulfilled.)
The regression models for both the single and multiple regressions are defined in Table 1 . In all models the market beta (MB) is considered as the dependent variable.
Results
The summary statistics of the betas are presented in Tables  2 and 3 for the unadjusted and adjusted betas respectively. From these results it is clear that cross-sectional standard deviations of the accounting beras are markedly higher than those of the market beta and also when compared with the findings of Baran et al. (1980) , Beaver & Manegold (1975) and Ismail & Kim (1989) . This could partly be due to the relatively small number of observations used to determine the estimates. The Bayesian adjustment procedure led to a marked reduction in the variability of the betas as well as a convergence in the average and median values calculated. = 1973-1988 All betas significant at the 0.05 level
The product moment correlation matrices for the unadjusted and adjusted betas are given in Tables 4 and 5. It can be seen that the adjusunents made to derive the various measures of cash flow have an effect on the degree of correlation between the accounting betas -as adjustment proceeds to develop funds flow and cash flow, the correlation with the earnings beta decreases. The smoothed cash flow beta BCHFM3 has the highest correlation with the market beta, namely 0.383 (significant at the 10% level). These results are consistent with the results reported by Ismail & Kim (1989: 131) , albeit at much lower levels of significance (see Tables 4 and 5 ).
The Bayesian adjusunent process positively influenced the correlations, although significance levels were reduced in some cases. For BCHFM3, the correlation with market beta improved to 0.392 (significant at the 0.10 level).
The correlation matrices show a high degree of collinearity between the accounting betas. This indicates a substantial amount of common explanatory power in the accounting betas. Christie, Kennelly, King & Schaefer (1984: 205) have noted that. in the presence of collinearity, the precision of estimation declines, and that significance levels thus tend to be understated. The results of the regression analyses for the models shown in Equations 7 and 8 are given in Table 6 for the unadjusted betas and in Table 7 for the adjusted betas. For the simple linear models, Model 4A (smoothed cash flow beta BCHFM3) produced the best results, with a R 2 -value of 14.7%, at a significance level of 7.8%. The Bayesian adjustment procedure generally has a moderately positive influence on the cash flow models. Results for model 4A improved to a R 2 -value of 15.4% (at a significance level of 7.1%). None of the multiple regression models were significant, in sharp contrast to the findings of Ismail & Kim ( 1989: 133) . Models SA and 9A for both the unadjusted and adjusted betas have the lowest p-values. In both instances the cash Table 4 Product moment correlation matrix of market and accounting betas: unadjusted betas 
Conclusion
In this article the relationship between accounting betas, based on fund flow and cash flow concepts, and the market beta was investigated. A major issue of concern in this research was the relatively small size of the available sample. This contributed to the non-significance of the multiple regression models, as the relatively small data vectors are more severely affected by variability of the data components. This is one of the major differences with USA-based It must be pointed out that the research does contain a survival bias which is inherent in the accounting beta research design. The problem of the small sample size may possibly be overcome if one were to ignore the requirement of a fixed year-end. This would, however, force one to accumulate February year-end data with December year-end data in order to determine the accounting variables' market
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F-value P-value index. Although this is not ideal, the increase in the sample size may have greater statistical benefits.
